Evidence for the participation of activated oxygen species and the resulting peroxidation of lipids in the killing of cultured hepatocytes by aryl halides.
Primary cultures of rat hepatocytes were used to explore the mechanisms of the toxicity of aryl halides. The sensitivity of the hepatocytes to chloro-, bromo-, and iodobenzene was enhanced by inhibition of glutathione reductase with 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU). In each case, the increased cell killing depended on the metabolism of the toxicant, a result shown by the protective effect of SKF-525A, an inhibitor of mixed function oxidation. BCNU decreased the metabolism of [14C]bromobenzene and the covalent binding of its metabolites by 20%. Chelation by deferoxamine of a cellular source of ferric iron prevented the cell killing in the presence or absence of BCNU. Deferoxamine had no effect on the metabolism or the covalent binding of [14C]bromobenzene. Similarly, the antioxidant N,N'-diphenyl-p-phenylenediamine (DPPD) reduced the cell killing and had no effect on the metabolism of [14C]bromobenzene. Thus, the toxicity of the three aryl halides was manipulated in ways that modify the sensitivity of hepatocytes to an oxidative stress, and the changes in cell killing occurred without parallel changes in the metabolism of [14C]bromobenzene or the covalent binding of its metabolites.